Twenty-seven cases of stroke and five normal subjects as control group were studied to see if their numerical and arithmetical abilities were affected. The tests devised for the cases of strike were aimed at finding out if the patients having aphasia always have acalculia and vice versa; does occurrence of one indicate the presence of the other; or do they occur independent of each other. The study also examines if patients having number recognition problem have anomia, word finding difficulties as well; if number recognition and arithmetical disorders occur as mutually exclusive, or inclusive problems. The study also aimed at comparing the number recognition and numerical processing deficit in cases of suffering neurological damage in the left hemisphere with those of suffering neurological damage in the right hemisphere. Finally the study also reflects the nature of difficulty in handling numbers and numerical processes in the subjects under study.
INTRODUCTION
Calculation is understood as a multi-componential cognitive function and studies have shown that the components of this cognitive function may, sometimes be selectively impaired (Bailey 2013; Liberman 2002) . Anatomically it has been suggested that acalculia is associated with the lesion of the left parietal lobe (especially the Angular gyrus), procedural duscalculia has been associated with lesion of frontal lobes (Wirz 1995; Hurford 1987) . Researchers suggested that arithmetic ability is associated with small number of foci, with the most significant region located in the left inferior parietal lobe (Broadman area of 39 and 40) (Goodglass and Kaplan 1983; Dehaene and Cohen 1995, 1997; Girelli and Delzer 2007; Narang 2008) . In 1995, Dehaene and Cohen designed a more specific model of neuronal network known as Triple-Code Model of Calculation. Their model postulates three main representations of numbers in the brain. A visual Arabic code located to the left and right inferior occipito-temporal areas of the brain. It represents number as the strings of digit. A verbal code located in the perisylvian area of the dominant hemisphere. It represents numbers as sequence of words. A magnitude code is located in the left right parietal areas of the brain.
One form of the phonological storage hypothesis suggests that arithmetic fact is stored in the memory phonologically (Webb 1995; Varley 1997) . This theory posits that arithmetic facts are accessed from memory using a phonological representation of the problem. Studies on brain injury patients provide several insights into the cognitive processes involved in arithmetical abilities (Parkin 1996; Levin et al. 1993 ). Dehaene et al. suggested that mathematical fact knowledge such as overlearned multiplication table is mediated by language in the left hemisphere, while quantitative processing includes subtraction and division which is mediated by the intra parietal sulcus region bilaterally (Howard 1995; Dehaene and Cohen 1995, 1997) .
Most of the recent studies are focused on the facts retrievals in arithmetical abilities among the children (Geary et al. 2012; Ritchie and Bates 2013) . The cognitive determinants in relation to mathematical skills, that is, a domain general or domain specific approaches and inhibition have been focused of many studies (Cohen et al. 2013; Niklas et al. 2016; Fuhs and McNeil 2013; Gilmore et al. 2013) . Monkeys' electrophysiological recordings of parietal cortex shows that neurons on the intraparietal cortex respond to the objects which are presented, and specific numerosities are aligned to the fundus of intraparietal cortex. These responses were mostly in the dimensions of space, time and object size but there was no evidence whether the numerical responses were different from these (Landerl et al. 2004; Butterworth 2011) . It is quite well established from the available studies that the neurological bases of brain disorders or so to say acquired disorders do cause learning difficulties among the learners (Siegler 2011 (Siegler , 2012 Bailey 2012 Bailey , 2013 . In the past two decades, neural basis of numerical cognition has been significantly explored in many studies (Menon 2013 (Menon , 2015 . Dehaene et al. (2003) proposed three different representational codes for numbers and their neural correlates. However most of the studies focused on the mathematical operation and their corresponding neural bases but to see the brain injury bilingual cases respond to various learning disabilities is of importance. Therefore the present experimental study aims to explore and assess the nature of numerical difficulties exhibit by the brain stroke cases or some other kinds of head injury.
Aims and Objectives of the Study
Disruption in language and/or speech suffered due to injury/trauma to the brain may lead to disruption in language and speech in a number of different ways and the language/communicative deficit has been identified as one or the other of several types of aphasics disorder. Similar insult/injury or trauma to the brain may also lead to number recognition and number processing difficulties as well. Studies on these types of disruption in language, speech, numbers and arithmetical processing in cases of brain damage have actually led to more questions than answers. The present study seeks to find answers to at least some of those questions which are tentatively posed as the following:
1. Does occurrence of aphasia in cases of strokes always imply the numerical and arithmetical deficit a well? Does acalculia, the arithmetical deficit imply the presence of aphasia as well? Or do they sometimes occur independent of each other? 2. Does number recognition deficit imply the existence of anomia (word recognition problem) as well, and vice versa? Does anomia (word finding/naming difficulty) often lead to number recognition problem as well? 3. What is nature of numerical deficit in cases of LHD as compared to the cases of RHD? 4. What is the nature of correlation, if any, between LHD/RHD and type of number recognition and processing difficulties? 5. How do people of varying degrees of neurological damage score on numerical processing tests with increasing complexity? 6. Is there any kind of hierarchy in processing unary, binary, and multi digits numbers, and in different arithmetical operations of addition, subtraction, multiplication and division?
METHODOLOGY

Subject's Selection
Out of a random sample of twenty six cases, test was conducted on 21 cases of strokes/accident causing damage to different parts of the brain and 5 subjects serving as normal control group. Medical reports reveal that in the LHD group out of 10 cases, 2 patients had cerebral stroke, 6 had cerebral tumour and 2 patients suffered brain injury. In cases of left and right hemisphere damage, 3 are stroke patients and other 3 patients had brain tumour and head injury; and in RHD group 3 stoke patients and in case of other two patients, the brain damage is due to head injury or brain tumour. All of them were native speakers of Arabic language and know English as well. All these subjects were patients in the Neurogical Research Center and QRH Medical College. The brain lesion of these subjects was confirmed either by CT scan or by MRI scan from which this information was procured with the help of medical experts in the hospital.
The test consisted of two components, one to identify if the patients suffered from aphasia/ anomia or not, and the other, a more detailed number test, graded according to the level of complexity involved in the arithmetical operation.
Based on the information given in their medical records the subjects were categorized in into three groups:
1. Left Hemisphere Damage, LHD 10 cases 2. Right Hemisphere Damage, RHD 5 cases 3. Left and Right Hemisphere Damage, L and RHD 6 cases The medical history of all the subjects is given in Appendix 1.
Test Procedure
An Aphasia language test along with graded number test was performed on each of them to test their language as well as number deficit. The language test was designed especially for the Arabic language with focus on language deficit in production, comprehension, picture naming as well as in recognition of numbers. Various aphasia test batteries were examined. BADE and WAB, and also Minnesota Test but as is always the case, the adaptation of a test meant for English language to an Arabic language and Arabic culture leads to major gaps in the test results. Adaptation of test for Arabic language as discussed elsewhere by the author, in effect leads to developing an entirely new test battery.
Since the present study is focused on acalculia and numerical operations rather than aphasia and its subtypes, it was decided to follow "modular" approach and conduct the 1 st module in all the cases and 2 nd subsequent modules only if need be. Just to be able to say if the patients has aphasia or not the following units were used (as developed for speakers of Arabic language Number test section consists of addition, subtraction, multiplication and division. The distribution of corresponding marks for each unit in single, double and triple digits sums are shown in Table 1 .
Scoring
For each language test two points were given for every correct response. Responses were expected at least in two communicative modalities. One mark is given if the subject responded in one modality only. Similarly in number test two points were marked for each correct response, for verbal and gestural response one point and for written response two points were given.
Two test items nos. 4 and 5 serial number test and dictation of numbers test can be interpreted for language ability as well as the mathematical performance of each case. Three different test scores are presented serially. Altogether seven tables are made to show the percent scores on language and mathematical tests for each case. Each table represents the overall language ability score with comprehension and production scores marked separately. The third column shows the overall language ability including all the scores of language tests. The overall mathematical score is further added in the table to show the overall mathematical deficit that occurs in different subjects with injury to different parts of the brain. Scores of each group in language as well as number tests are compared across groups.
Analytical Procedures
Out of various software's available for the statistical analysis, SPSS (Statistical software for social sciences) is used for the statistical analysis of the data in the present study, SPSS offers a statistical tool called ANOVA (Analysis of the Variance) tests for the statistical analysis of the given data. ANOVA is the appropriate technique for analyzing continuous variables when there are three or more groups to be compared. Analysis of variance, or ANOVA, is the standard technique for qualifying and positioning sample variance in experimental data. Both ANOVA tools, One-way and Two-way are powerful and userfriendly. For the present study, one-way ANO-VA has been used.
ANOVA test gives the results in the form of the tables. The table of descriptive statistics gives the mean, standard deviation and standard error. This table also provides the confidence intervals and intervals upon which error bars were based. Another important part of the output is a summary table of Levene's test. This test is designed to test the variance of the groups which are found to be the same. If Levene's test is significant (that is the value of significance is less than 0.05) then we can say that the variance is significantly different. SPSS output shows the main ANOVA summary. The tables are divided into between group effects (effects due to the experiment) and within group effects (this is the unsystematic variation in the data). The between group effect is the overall experiment (the effect of the gender on formant frequency, fundamental frequency and the duration of the vowel). The sum of squares for the modal represents the total experimental effect whereas the mean of squares for the modal represents the average experimental effect. The row labelled within group gives details of the unsystematic variation within the data. The table tells us how much unsystematic variation exists (the residual sum of squares). It then gives the average amount of unsystematic variation, the residual mean squares. The test of whether the group means are the same is represented by the F-ratio for the combined results of the group effect. Finally the SPSS tells us whether this value is likely to have occurred by chance. The final column labelled significance indicates how likely it is that an F-ratio of the size would have occurred by chance. Social scientists use a cutoff point of .05 as their criterion for statistical significance and the same cut off has been used for the present study (Table 1) .
Data Elicitation
Language Test Results
The overall results of normal control group shows that participants' cognitive abilities are not affected and are preforming well in the tasks (see Table 2 ). The language test results of the other groups showed that there was a clear division between two broad groups; the LHD and RHD whereas 5 cases of RHD consistently scored anywhere in the range of 95 to 100 percent in different test units. Two persons were illiterate and did not attempt the written part. Hence 71 percent score in one section (see Table 3 ).
LHD groups showed a lot more variation. The third group suffering LHD and RHD also showed varied results in language tests. One more group of three patients with LHD had to be nearly sampled out because of their severe aphasic conditions. They did not respond to any section of the test at all. Two subjects with LHD did not show any language deficit at all. This made another group "LHD with non-aphasia" and the remaining five cases of "LHD with aphasia" made the third group for comparison (see Table  4 ).
Language test results in cases with L and RHD consistently pointed towards aphasic conditions varying from mild to severe to extremely severe, with two patients in the last category not responding to any test item at all. The other four cases also showed that cases at serial no. 10 to 16 with practically 0 percent scores in production and 50-100 percent in comprehension had to be kept in a separate group (See Table 5 ).
Language and Number Recognition Test Results
Serial number writing and dictation of number test (column no. 4) also show similar results. RHD group performs much better than LHD or L and RHD groups. LHD and L and RHD groups show similar performance with an average of 16.6 percent and 16.5 percent score in serial number and dictation of number test.
Number Test Results
Overall three groups selected for comparison of their overall language scores and number test scores are -LHD with aphasia, RHD, and LHD + RHD group (Tables 6, 7, 8, 9 and 10) . The average scores are presented for a general comparison below:
Coming to the numerical deficit we find that generally speaking performance of RHD group is better than the other two groups with the average of 61 percent in number test 1, 61 percent in number test 2 and 52 percent in number test 3. RHD score in number test is lower than the scores of the same group in the language ability test (see Table 8 ). There are two reasons for it. One is that the case no. 14 (SCH) is completely illiterate, never had any formal education. So she could not write any of the number tests. Because of her zero percent score the average percentage has come down. The other reason is that the RHD group shows generally lower level of cognition as a result of stroke and brain injury. Three cases out of five in this RHD group show mathematical deficit although they have no sign of Aphasia. Case no. 14 (SCH) who is illiterate could not perform the number test even verbally. So her score in number test 1 which is single digit test is only 19 percent and in the binary digit test it is only 2 out of 88 percent. Case no. 5 (ARK) and case no. 13 (SD) in the same group show scores in the range of 50 to 60 percent depending on the complexity of the test, (unary number test, binary number test and triple digit number test). These three cases out of total five RHD cases show that there can be numerical / arithmetical deficit without aphasia.
Number test scores of all the three groups show that generally speaking single digit arithmetical operations are easier to handle and arithmetical operations becomes difficult to handle for cases of brain injury with increasing complexity of numbers (see Tables 7, 9 and 10). All the three groups show better performance in test number 1 (single digit test) and these groups score the minimum marks in number test 3 (see Tables 7 and 9 ). LHD with aphasia and L and RHD groups both show better results in language ability test and poor performance in the number tests (see Table 10 ). No.
Mean Percentage of Correct Responses in Subjects
In order to show the mathematical performance of each group separately, the mean percentage of correct responses for each subtest is counted and tabulated accordingly. The table below represents the mean percentage of correct response of each group in various arithmetical subtests and an attempt has been made to show the multiple comparisons among all groups (see Table 11 ).
Number Test Results in Arithmetical Operations
The comprehensive result in Table 11 shows the percentage distribution of the scores in all the arithmetic tasks. Group A, D, E and F are selected for comparison among the different Tables 13, 14 , 15).
Addition Tests Results
1. The performance of the RHD group is definitely better than the other groups.
2. The performance of RHD group is comparable with L and RHD group in case of single number addition. (5); B = LHD with non-aphasia (2); C = Severe LHD (3); D = RHD (5); E = L and RHD mild (2 cases); F = Severe L and RHD (2); G = Extremely Severe L and RHD (2); NC = Normal Control Group 3. LHD and also L and RHD groups show different degrees of deficit in handling two digits and three digit numbers. This is related to severity of the case.
Subtraction Test Results
1. The performance of the RHD group is definitely better than the other three groups in some points and it is also comparable with the result of the same group in addition test.
Performance of LHD and L and RHD groups
is also comparable in serial number writing and dictation of number test. These scores are also comparable with the scores in Addition test. Depending on the severity of the case the number deficit in generally more in the two and three digit numbers as compared to single digit numbers.
Multiplication Test Results
1. The performance of RHD group is definitely better in multiplication in comparison with the other three groups. 2. The performance of all three groups in multiplication test shows a greater deficit as compared to their respective performances in Addition and Subtraction tests. The scores generally correspond with the severity of the case. For example LHD and L and RHD cases show 0 to 2.5 percent score in three digit multiplications. 3. In two digit multiplication, the performance of LHD cases (16%) is better than two groups of L and RHD with zero percent score. 4. The performance of different groups in single unit multiplication test shows interesting figures. RHD group single digit multiplication score is 50 percent and LHD group shows 43 percent score, L and RHD group (mild shows 25% score) and L and RHD severe group shows 4.1 percent average score. The hierarchy of L and RHD severe to L and RHD mild to LHD to RHD as the most effected to the least, is interesting. 5. Multiplication is one arithmetical exercise which shows deficit in case of injury to different parts of the brain, left or right or both, even in single digit operation.
Division Test Results
1. As seen in other mathematical operations the performance of RHD group is better than all the three other groups in division as well. 2. As far as LHD and L and RHD groups are concerned three digit division is the most difficult as all of them are showing 0 percent score. 3. In case of two digit division test the L and RHD group again shows 0 percent score whereas L and RHD groups show a marginal improvement of 6.6 percent score. 4. The most interesting results are obtained in single digit operation, where L and RHD group shows the lowest score 0 to 4.1 percent in mild and severe (mild group is showing 0%). LHD group shows 30 percent score in single digit division test in comparison with a score of 50 percent in the same test for RHD groups. 5. Perhaps division is one mathematical operation, which shows the greatest deficit in the LHD and L and RHD groups. In RHD group, the deficit in division is nearly the same as that in multiplication. 6. Another point that can be made on the basis of this result is that, LHD and RHD cases show similar deficit even on single digit division depending on severity of the case. These results are reinforced by the comparison of the scores of these four groups in other exercises like addition and multiplication tables. SPSS output for correlation between the deficits of various mathematical operations in the groups A, D, E and F are consolidated in the given below (see Table 16 ).
RESULTS
The correlation table shows that the correlation between all the arithmetical operations is significant for Group A with significance value above .05. In case of Group D the correlation between Addition and Subtraction and the correlation between Multiplication and Division is insignificant while the correlation is significant for the rest of the arithmetical operations. In case of Group E the correlation is significant only for addition and division while the correlation is insignificant for the rest of the arithmetical operations. For group F the correlation is insignifi-cant for all the arithmetical operations (see Table  12 ).
Language and Number Test Results
Tables 17, 18 and 19 give the statistically significant correlation between the results of language deficiency tests and the damaged parts 
DISCUSSION
The performance of the RHD group is definitely better than the other three groups in practically all the three types of operations. The performance of RHD group is comparable with L and RHD group in case of single number addition. LHD group and also L and RHD groups show different degrees of deficit in handling two digits and three digit numbers (see Tables 12,  13 , 14 and 15). This hypotheses regarding "+_Aphasia; +_Acalculia" performance of LHD and L and RHD groups is also comparable in serial number writing and dictation of number tests. These scores are also comparable with the scores in Addition test. Depending on the severity of the case, the number deficit is generally more in the two and three digit numbers as compared to single digit numbers. The perfor-mance of RHD group is definitely better in multiplication in comparison with the other three groups. The performance of all three groups in multiplication test shows a greater deficit as compared to their respective performances in Addition and Subtraction tests. The scores generally correspond with the severity of the case. For example LHD and L and RHD cases show 0 to 2.5 percent score in three digit multiplications.
(Needs further examination with new series of specially designed tests). In two digit multiplication, the performance of LHD cases (16%) is better than two groups of L and RHD with zero percent score. The performance of different groups in single digit multiplication test shows interesting figures. RHD group in single unit of multiplication score is 50 percent and LHD group shows 43.3 percent score, L and RHD group (mild shows 25% score) and L and RHD severe group shows 4.1 percent average score. This hierarchy of L and RHD severe to L and RHD mild to LHD to RHD, as from the most effected to the least, is interesting and needs further study with detailed study of medical and recuperative history. Multiplication is one arithmetical exercise, which shows deficit in case of injury to different parts of the brain, even in single digit operations.
As seen in other mathematical operations the performance of RHD group is better than all the three other groups in division as well. As far as LHD and L and RHD groups are concerned three digit division and two digit division test is the most difficult as all of them are showing zero score. The most interesting results are obtained in single digit operation, where L and RHD group shows the lowest score 0 to 4.1 percent in mild and severe (mild group is showing 0%). LHD group shows 30 percent score in the same test for RHD group. This is again independent of the aphasic condition. Perhaps division is one mathematical operation, which shows the greatest deficit in the LHD and L and RHD groups. In RHD group the deficit in division ability is nearly the same as that in multiplication. The correlation between control group and RHD in terms of language and number abilities is insignificant throughout, that is, insignificant for all the 8 tests. Insignificant here means that the value of significance in ANOVA test is above .05. The correlation between control group and LHD in terms of language and number abilities is insignificant only for 1L, that is, Language Comprehension Test while this correlation is significant for the rest of the language and number ability tests because the value of significance given by ANOVA test is less than .05. The correlation between control group and RLHD in terms of language and number abilities is also insignificant only for 1L, that is, Language Comprehension Test while this correlation is significant for rest language and number ability tests because the value of significance given by ANO-VA test is less than .05.
The correlation between RHD and LHD in terms of number and language ability is significant only for language production ability, that is, 2L and Number Test 2, that is, 6N. The correlation is insignificant for all the rest of the number and language ability tests. The correlation between RHD and RLHD in terms of number and language ability tests is insignificant for language comprehension test, that is, 1L and number test 1, that is, 5N while the correlation is significant for all the rest of the number and language ability tests. The correlation between LHD and RLHD in terms of number and language ability tests is insignificant for all because the value of significance given by ANOVA test were more than .05 for all the tests.
Number Recognition and Word/Picture Recognition
The overall scores of language tests, that is, 184 includes the marks for serial number writing test (20), number dictation test (10) and word picture matching, picture naming tests (22). Scores of different groups of cases for these tests were also compared separately to find out if those having number recognition/word/picture recognition (Anomia) also had number processing difficulties (Acalculia) and vice versa.
While these cases continue to be under study for anomia as well as acalculia, number recognition abilities as well as number processing abilities, this brief comparison across groups shows that number processing deficit may be present in LHD as well as in cases of RHD irrespective of the existence or non-existence of an aphasic condition.
While the question of number recognition through auditory perception and/or visually through written medium and number processing abilities all may need further examination with focus on 'localization' hypotheses, the following cases are of special interest since they throw further light on the question of aphasia, anomia and acalculia in cases of damage to different parts of the brain.
Two cases of RHD (A5 and A14) score 100 percent in word finding test and score less than 20 percent and 5 percent respectively in number tests. These are the two cases where we can say with certainty that there is no 'anomia', not much problem with number recognition, but definitely number processing deficit as indicated by their scores in number tests (5% and 20%). In L and RHD cases, A15 gets 100 percent in picture matching and picture naming but 27 percent in number tests; A16 scores 51 percent in word picture matching and picture naming tests. The same person scores only 2 percent in number processing. Hence these two cases of neurological damage in both the hemisphere also show that anomia and acalculia can exist independent of each other; and also that recognition of numbers and recognition of objects/names from pictures may also involve separate independent processing. This certainly needs further testing. Seven cases of LHD have aphasia and numerical deficit. Some of them still score well in word finding and picture naming tests, that is, no anomia and yet there is acalculia; score 5 percent and 55 percent shows much less of anomia, but serious difficulties in numerical processing (see Table 21 ).
Brain imaging studies showed that less active frontal and parietal brain areas causes deficit in the mathematical cognitive abilities (Kucian et al. 2006) . Cases with dyscalculia also show difficulties in other cognitive tasks related to these areas. There is no dearth of studies yielded ample insights into the cognitive structure and the related neural systems that suggest insights into the fundamental deficits of dyscalculia (Dehaene and Cohen 1995, 1997; Girelli et al. 1996; Hittmair-Delazer et al. 1995; Levin et al. 1996; Temple 1991; Geary et al. 2000) . Though the two dimensions are not linked, the arithmetic deficit is associated with the cognitive deficit among the cases with learning disability (Geschwind et al. 1987; Geary 1993) . There is a large scale study available that suggest that the number of children affected by AD in school age population is quite similar to the children with dyslexia or reading disabilities (Gross_Tsur et al. 1996) . Various research works have suggested the nature of understanding and production of numbers among the normally developing children is quite different from the ones with brain injury (McCloskey and Macaruso 1995) . It is quite evident that comprehension and production of numbers is facilitated by the ability to process verbal dictations (especially representations of numbers in Arabic) (Dehaene 1992) . Cases with LHD show difficulties in lexical access (stating the number word when close to correct number word) and number syntax (difference number system in different languages). However number comprehension deficits is sometimes related to the inferior parietal cortex of either hemisphere (Temple and Posner 1998) .
Number production and comprehension skills have not been systematically in AD, especially the adults with brain injuries. The present data reveals that RHD group of subjects perform much better than the other groups in number test 1 whereas LHD and L and RHD scored somewhere similar which suggests that RHD cases are more appropriate to respond to the interventions than the cases with damage in the other hemispheres. In production skill, RHD is much ahead and respond very well to the test whereas L and RHD and LHD very poor. Similar trend is observed in the overall language ability including writing. In number dictation, RHD is way ahead in terms of score that LHD and L and RHD groups scored. Addition test result reflect that LHD and L and RHD groups show different patterns of two to three digit numbers but that depends on the severity of cases. Mild L and RHD and severe l and RHD show significant difference in their dealing with single and multiple digit addition activity; though in single digit operations there is significant difference but the severe cases could not even do the binary and triple digit operations. However there is something very significant to notice is that LHD with aphasia cases have poorly scored in binary and triple digit operations across the mathematical operations (like addition, subtraction, multiplication. division). In language ability test and number ability test, it could be seen that both LHD and RHD performed better in the former test whereas not latter test.
CONCLUSION
Thus, the study shows that RHD group performs better that the other group in terms of operations like multiplication, addition, and subtraction. L and RHD groups show that the severity of their cases affects addition skills when it comes to two to three digits. They are found to perform better in single digit cases. LHD and L and RHD groups exhibit greater deficit in multiplication than addition and subtraction operations. In two digit multiplication operations L and RHD group perform very poor this shows their severity of cases. However, both LHD and RHD exhibit number processing deficit, in terms of presence of aphasic and non-aphasic conditions. In terms of picture matching and picture naming abilities, L and RHD cases exhibit that anomia and acalculia exist independent of each other. LHD cases show serious difficulties in in numerical processing but their scores are quite encouraging in word finding and picture naming tests. However there is no anomia or number recognition ability found in RHD cases but number processing deficit is definitely indicated by the low scores in the respective tests. Neuroimaging studies on a bigger sample would add significantly to the understanding of the brain which eventually will help in finding the appropriate intervention techniques and tools.
